Introduction
The terrestrial ionosphere/plasmasphere system is a very complex one, but significant progress has been made during In this paper we solve the well known and commonly used energy balance equation for thermal electrons in the upper ionosphere and plasmasphere. We obtain simple analytic expressions for the electron temperature and heat flows into the ionosphere, as well as characteristic heating and cooling times. These questions have been considered before, using numerical models, but our analytic expressions allow a simple and to some degree more helpful insight into the processes controlling the electron temperatures in these regions.
Electron Energy Equation
The theoretical basis necessary to calculate the electron temperatures in ionosphere and plasmasphere is well-known [e.g., Banks The generation of currents and the associated Joule heating of electrons in the boundary layer, which is formed during the intensification of magnetospheric convection, was discussed by Krymskiy [ 1990] . Table I The solution for the ionospheric electron temperature, equation (4) 
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& In order to obtain equation (6) it was assumed that the s variations of ne, Te and Qe are much weaker than that of A(s). Let us now integrate (6) with respect to s from S=So to s [recall So is the lower boundary of the ionospheric solution]' _3 kno(s)i(s)3Tj•s) + 2 2 • -+c*{T•/2(s)-T•2} = Qo(s)I(s) (7) V(s') ds, where: I(s) = •o A(s, )
Let us now use equation (7) . .
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and Tea s is the steady state solution of equation (7) Table II: The solution of equation (9) 
where .N=neaVo/Ao, is the approximate total electron content per umt area of the geomagnetic field line from So to the equator.
Using this plasmaspheric solution we can now calculate the heat flux at the upper boundary of the ionosphere. In order to do this let us write equation (6) In the limit t >> 1 (18) leads to:
which is the expected limit; in steady state the energy flow out of the plasmasphere is equal to the volume energy deposition in the plasmasphere. In a similar manner we can obtain, using (13) and (16), the following expression for the downward heat flow at the ionosphere-plasmasphere boundary for the case of no energy deposition in the plasmasphere [e.g. nighttime conditions when solar heating is the only energy source]: q>g,(t)=-e,.
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Note that in the limit of t/% -> oo the flux does go to zero, as expected.
The range of plausible heating rates were shown in Table I, ranging from about ! 08 to 10 • t eV cm -2 sec 4. In Table II 
